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SHELF-STABLE PROTE TNACEQUf^ PRODUCTS AND PROCESSES FOR THFTP 

PRODUCTION 

This invention relates to shelf-stable, acid heat-treated 
5 proteinaceous products and to processes for their 
production. 

In the context of this description, by proteinaceous product 
is generally meant a product containing meat. However, a 
10. proteinaceous product is not limited to meat-containing 
products but also encompasses products containing such 
animal-derived proteins as milk proteins, egg proteins, whey 
powder, blood plasma and collagen. It also includes 
products containing fish, such as crab meat and tuna meat. 
15 It further includes products containing vegetable-based 
proteins such as soya protein, faba bean protein, gluten 
(for instance derived from wheat) and pea protein. It yet 
further includes products containing mycoprotein materials 
such as that sold under the name Quorn® (Quorn is a 
2 0 mycoprotein produced by the fungus F. graminearum) . The 
products may also contain mixtures of proteins from these 
various sources. 

By shelf-stable is meant "that the product can be stored at 
25 room temperature for long periods of time without being 
subject to spoilage by microbial action, without its 
organoleptic properties deteriorating and without it 
acquiring any undesirable flavour. Typically, food products 
are considered to be shelf-stable if they meet these 
30 requirements after several months, preferably at least nine 
and most preferably twelve to fourteen months, of storage at 
room temperature* 

The major reason that many food products are not shelf - 
35 stable is that the growth of spoilage microorganisms is not 
inhibited. Therefore, an essential requirement of a shelf - 
stable product is that it should not be susceptible to the 
growth of spoilage microorganisms. 
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Acid-heat treatment with normally-used food acids is one 
well known process which has been used in connection with a 
variety of she If -stable products for some long time. Acid- 
heat treatment was developed in order to enable a product to 
5 be processed at a much lower temperature than is possible if 
heat treatment is carried out at neutral pH, It is 
generally recognised that if the pH of a px-oduct is reduced 
to abour 4.5 or below, it is possible, to produce a safe 
product without needing to heat it above the boiling point 

10 of water. This is advantageous bocau&e the milder heating 
can avoid overcooking the product. It also means that 
heating can be carried out by i^teaming at atmospheric 
pressure or soaking in hot water. Thus, there is no 
x'eguirement for pressarized ^^yr^Jtem^ to accomplish the 

15 heacing. 

It is believed that acid -heat treatment is effective because 
t.he pH destroys or prevents from multiplying many of the 
microorganisms which cculd "poil the product. Any 
20 microorganisms which arc resistant to the ^cid pH are 
destroyed or inactivated by the relativ^y mild heat 
treatment . 

When acid-heat treatment is attempted on proteinaceous 
25 products, such as meat products, with the normally-used food 
acids, problems often encountered are substantial water 
loss, a granular, distinctly crumbly texture, and/or a 
pronounced, unacceptable sour taste to the product. It has 
not been possible up to now to produce shelf-stable 
30 proteinaceous products using known methods of acid heat- 
treatment with normally-used food acids without them having 
these unacceptable properties. 

We have now discovered that sheli'-stability can be imparted 
35 to proteinaceous products, in particular meat products, by 
heat treatment xn the presence of particular food-acceptable 
acids. It is believed that heat treatment with these 
particular acids has never before been employed on 
proteinaceous products to improve shelf life. 
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According to the present invention there is provided a 
shelf -stable, acid heat-treated proteinaceous product 
wherein the acidifying agent is a polymeric food-acceptable 
5 acid. 

Preferably^ the proteinaceous product is a meat based 
product* Alternatively the product may be based on other 
animal protein, fish proteins, vegetable protein or 
10 roycoprotein. Suitable protein materials are referred to in 
the second paragraph of this description. 

The proteinaceous product of the present invention may be, 
for example, a sausage, a meat loaf, a hamburger, cooked 

15 mince meat or a meat sauce for human consumption. The 
proteinaceous product may alternatively comprise a moist or 
intermediate-moisture pet food, for instance in the form of 
a meat bar or pat 6. The pr^dteinaceous product may in a 
further alternative comprise part of a larger package, for 

20 instance a shelf-stable ready meal or a shelf-stable snack 
product. 

According to a further aspect of the present invention, 
there is provided a process for preparing a she If -stable 
25 proteinaceous product which comprises: 

(a) bringing a proteinaceous product into contact with a 
polymeric food-acceptable acid, and 

(b) subjecting the proteinaceous product/polymeric acid 
combination to a heat treatment sufficient to achieve shelf- 

3 0 stability of the product. 

Preferably the polymeric acid has a cellulosic or 
saccharide-derived backbone having pendant carboxyl groups. 
Examples of such polymeric acids are alginic acid, pectic 
35 acid, carageenic acid and carboxymethylcellulose acid. The 
most preferred acid at present is alginic acid. 
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The heat treatment may be a pasteurisation process wherein 
a cooked or semicooked proteinaceous product is given 
further exposure to heat to arrest future microbial growth. 

5 Alternatively, the heat treatment may be the cooking process 
itself. 

The heating iray be carried out by pan* frying, deep-frying, 
oven-heating, immersion in hot or boiling water, microwave 
10 heating, RF heating, ohmic heating or steam- treatment, 
depending on the product to be produced and on the texture 
qualities desired for the product. 

In addition to the proteinaceous material, the product may 
15 contain vegetable, cereal, spice, herb or fruit components 
in order to improve the taste, texture or moutnfeel of the 
product* 

Among the vegetable components which can be usea are onions 
2 0 and red and green peppers. Under acid condirions, green and 
r^^.d peppers behave differently. While green peppers 
maintain their vegetable and sweet-bitter taste, red peppers 
also maintain their sweetness but develop a fruity pickling 
note. Thus, red peppers are only recommended if such a 

2 5 fruity pickling note is required. 

Where the product is a meat product, the protein can be the 
product of a single animal, either a single particular cut 
of meat or a mixture of cuts from the same animal, or it can 

3 0 be a composite product based on the products of several 

animals (for example some sausages, meat loaves, hamburgers 
and pet foods) • Prior to its acid heat-ixeataAent, the meat 
can be, for example, fresh, precooked or preserved. If 
desired, the meat protein may be extended by tise of any of 
3 5 the vegetable proteins or mycoproteins referred to above. 
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sufficient of the polymeric food-acceptable acxd shouW be 
added to reduce tbe pH as low as " 
target of about 4.0-5.0, without "'^J"^' 
qualities Of the product. The actual pH ""^ 
5 Long Other things, on the type of protein contained ^ the 
product and the type and severity of the heat treatment. We 
nive discovered that the extent to which the pH can be 
rtl^ced Without spoiling t*st. is very dependent on the 
particular type of proteinaceous product concerned. Best 
LO results have been obtained with products containing perlc 
LO resui turkey or rabbit meat or mixtures 

chicken, veal, beef, turitey 

thereof. 

The polymeric food-acceptable acid may be provided as such. 

X5 «ternarively, it -ay be generated In situ "a="on 
between a salt or other derivative of the polymeric acid and 
an inorganic or low molecular weight organic acid. For 
ILtance, alginic acid may be generated by reacting sodium 
l^tnat. vit^ hydrochloric acid. Thi. will be Particularly 

20 'dvantageous in that the other product of the reaction will 
^sodiUB Chloride, which can reduce the amount of salt 
which may need to be added to the product. 

The polymeric food-acceptable acid can be 
25 Contact Tith the proteinaceous product in a number of ways. 
"" example, with a composite product such as a sausage, it 
Z Z included in the sausage recipe. Tor a P-^—"'^ 
product <such as cored ham, it can be incorporated m the 
preserving solution. For cuts of meat to be cooked, it can 
30 Te rcludL in the cooking solution or in » --^"^ 
solution in contact with the meat subsequent to 
or partial cooking. The actual amount will be •»-'="'^^^" 
^rt"y the pH/taste relationship mentioned above. other 
^"ors, such as the si« of the proteinaceous product (e g. 

35 iLt, plrticles and the intended type of P--" 
j3 weaw/ tr ^ «j T)T-eferably, from 0.1 to 5 * by 

affect -the amount used. prereraoj-y, 

IZT- ^iy-eric acid (based on the weight of J---^ 
w!^! b. employed. However, it should be appreciated that a 
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proportion suitable for incorporation into, for instance, a 
sausage mixture will not necessarily be suitable for 
incorporation into a cooking or heat treatment solution. 

5 The product may^ if desired, contain one or more 
conventional acidulants in order to potentiate tne action of 
the polymeric acid. The amount of conventional acidulant 
used should not be so great as to introduce acid flavour 
notes to the product. Even if a potentiating acidulant is 
10 used, it is still the polymeric acid which enables the 
product to be acid heat-treated without the introduction of 
acid flavour' notes. 

The potentiating acidulants will be used to assist in 
15 controlling the pH of the product at the desired level, but 
will not generally be present in sufficient quantity to 
bring the pH to the desired level themselves. In 
particular, it should be ensured that the amount of 
potentiating acidulant used is not so large as to impart 
20 acid flavour notes to the product. 

Suitable potentiating acidulants include inorganic acids, 
such as hydrochloric, sulphuric and phosphoric acids, and 
low molecular weight organic acids, such as malic, lactic, 
25 gluconic, citric, tartaric, adipic, fumaric, acetic, 
ascorbic, isoascorbic and succinic acids. 

If a potentiating acidulant is used, it will be possible to 
reduce the amount o£ polyitieric tood-accep table acid which is 
30 used. However, the amount used shoulci not be reduced to 
such an extent that tlje additioit of the potentiating 
acxdulant leads to the introcuctiou of acid flavour notes 
into the product. 

3 5 Additional acids may be added along with the polymeric acid 
to improve the quality of the protein aqeous product. Amino 
acids, such as glutamic acxd ov aspartic acid, can be used 
both as potentiating acidulants and in order to improve the 
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taste of the pr - ct. Acids or acid derivatives, such as 
sorbic acid and glucono-delta-lactone (a cyclic ester of 
gluconic acid, which partially forms the acid when 
hydrolysed) can be used both as preservatives and as 
5 potentiating acidulants. 

It has been found that the . acidifying effect of the 
polymeric food-acceptable acid in combination with a 
potentiating acidulant is improved if the two acidifying 

10 components are heat treated for between 1 and 2 hours in an 
aqueous solution or suspension at a temperature between 40*0 
and 60**C, before being added to the proteinaceous product. 
It is therefore preferred that, if used, a combination of 
the polymeric food-acceptable acid and a potentiating 

15 acidulant are subjected to such a heat-pretreatment. 

With composite meat products (such as sausages), thickeners 
or gelling agents (such as hydroqolloids) can be employed to 
reduce the amount of , water .and fat which may separate during 
20 the heat treatment. Examples of such compounds are agar, 
locust bean gum, gelatin, gxim arable, carrageenan, alginates 
and pectin. Locust bean gum has proved to J&e particularly 
suitable in sausage^type products, especially in combination 
with agar, carrageenan, xanthan or guar gum. 
25 , * ' 

The proteinaceous product is preferably contained for 
storage in a microorganism- impermeable container to preserve 
shelf stability. Advantageously the container is also gas- 
impeirmeable , particularly to prevent oxygen ingress which 
3 0 can accelerate microbial growth or cause discolouration, 
rancidity and development of off -flavours through oxidation. 
Such containers are well known and include cans, jars, 
bottles, foil trays, pouches and certain types of sausage 
casings. 

35 

The meat product may be packed under vacuum or a modified 
atmosphere to improve shelf -life. 
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The invention will now be further described in the following 
Examples, given by way of illustration only. All chemicals 
were analytical or food grade. All parts and percentages 
are by weight unless otherwise stated. 

5 

EXAMPLE 1 fBIANCHED SAUSAGES 

Meat emulsions to provide sausages of the Lyon variety were 
prepared to the following basic recipe: 

10 





Parts 


lean pork 


24. 


43 


beef 


19. 


55 


fat pork 


14. 


66 


bacon 


19. 


55 


ice 


19. 


55 


curing salt* 


1. 


72 


pepper 


0. 


15 


mace 


0. 


04 


nutmeg 


0. 


04 


coriander 


0. 


08 


sodium diphosphate 


0. 


23 



100 • 00 

25 

(* conventional - sodiim nitrite: sodium chloride 5:995) 

The meat components were £.11 cooled to 2 to 4**C. The lean 
pork and beef were then cat together at high speed in a 

3 0 butcher's cutter to a temperature of 14 - 16 *C with the 
curing salt and sodium diphosphate added. The fat pork, 
bacon, and ice were then added and cutting continued until 
the temperature reached 4*^0. The r^imaining spice 
ingredients and additional ingrcdiants (see below) were 

35 added and cutting continued until the temperature reached 
11 - 12*C. 
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A reference, non-acidified sausage emulsion was prepared to 
the above basic recipe. Various other enulsions were 
prepared with a variety of additional ingredients, which are 
listed below. 

5 

A. Acids 

1. Alginic acid: 

(i) Kelacid alginic acid (Xelco Division of 

Merck, USA) ; and 
10 (ii) alginic acid type Protacid F 120 or F 

120M (Protan A/S, Noirway) . 

2. Pectic acid (Herbstreith, Germany) 

3. Amino acids: 

glutamic acid; and 
15 aspartic acid. 

4. Preservat've acid: 

sorbic acid. 

5. Inorganic acid: 

hydrochloric acia. 
20 6. Low molecular weight organic acids: 

adipic acid; and 
lactic acid. 

B. JhigH^ri^rg 

Various gelling agents were tested singly or 

2*5 in Tiixtures: 

agar; 

carageenan; 
locust bean gum; 
Konjac flour; 
3 0 gelatin; and 

pectin. 

C. Additional chemicals 

Sodium alginate was used to replace alginic acid 
in some tests (this releases alginic acid on acidification) • 



35 



Heat emulsions were packed into cups made from a laminate of 
two layers of polypropylene sandwiching between them a 
protective layer of ethylene/ vinyl alcohol (EVOH) polymer. 
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The cups were sealed with aluminimn lids under normal 
pressure. Heat treatment was carried out for 4 0 minutes at 
105®C under a pressure of 2.4 bar. With these conditions, 
an F value of from 1.7 to 2.5 was achieved. Oxygen can be 
5 excluded from the product to prevent discolouration. 

Alternatively^ meat emulsions were cubed and, without the 
addition of fat, fried in a cast Iron pan. Frying was 
halted when the centre temperature of the pieces of meat had 
10 reached 98 *C. After cooling, they were then packed in 
biaxially-stretched polyester pouches, which were evacuated 
and stored under ambient conditions. 

ResuliLS 

15 

Tas.te 

Out of a series of acid combinations in different 
concentrations, best results were achieved with the basic 
20 recipe given above, but additionally containing: 

0.29 parts Protacid F 120 alginic acid; 
0.38 parts glutamic acid; 
0.05 parts sorbic acid; 
25 0.097 parts hydrochloric acid; and 

0.99 parts locust bean gxim. 

In this sausage emulsion, the pH value was decreased to 4.8 
without giving a sour taste. In comparison, the non- 
30 acidified reference sausage had a pH value about 6.4. 

Fried samples developed a salt taste due to water loss 
during this process step. This was easily avoided by 
reducing the curing salt concentration (this was not 
35 necessary for the samples heat-treated at 10S*c) • 
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Texture 

The texture of the non-acidified reference sausage can be 
described as homogeneously elastic. After acidification 
5 below a pH value of about 5, but without the addition of any 
other components, the texture changed. The structure became 
crumbly and the mass contained particles with rubber-like 
elasticity. In addition, separation of some fat and large 
amounts of water occurred, causing a firm texture. The 

10 addition of thickeners helped to retain the water and fat. 
The best single thickener was locust bean gum. Samples 
containing this substance had an elastic, fine and creamy 
texture similar to that of the non-acidified reference. 
Only a little water and almost no fat separated out on heat 

15 treatment at 105 "c. Fried samples show similar weight loss 
behaviour. During frying the non-acidified reference meat 
emulsion lost about 25% liquid, whereas the other acidified 
meat emulsions lost from 4 0% up to more than 50% liquid. 
The exception was the locust bean gum-containing sample, 

20 which only lost the same water and fat quantities as the 
reference sample. The remaining fat has a positive effect 
on texture. 

Agar was the second best single thickener tested in terms of 
25 minimising fluid loss. The addition of 0.99% by weight led 
to a product with a relatively small liquid loss. The water 
and fat retention was paralleled by a retention of the 
smoother texture. In terms of taste, however, agar had a 
less positive influence than locust bean g\im. Compared with 
30 an acidified sausage containing no hydrocolloid, it had less 
sourness, but was more sour than the locust bean gum- 
containing sample. 

App*.ayance 

35 

Parallel with water and fat loss during heat treatment at 
105*C, the surface of the meat product took on a porous 
appearance. When fried, the non-acidified reference sausage 
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developed a bright brown colour. The same behaviour was 
observed with the acidified locust bean gum-containing 
sample • Most of the other acidified sausages tended to 
become dark brown under these conditions. 

5 

Benefits of frvina 

The average water activity (a^) (measured at 2i>*C) of the 
sausage heat-treated at 105 **C was 0.98. By frying the 
10 samples the a^ was reduced to 0.96 in the reference and in 
the acidified samples containing hydrocolloids. (Reduction 
in water activity is highly desirable to be able to obtain 
acceptable shelf*-life for these products at the pH values 
obtainable using the acidification system described herein.) 

15 

Mj^cro biol oaical Safety 

The samples heat-treated at 105 *C were stored for 11 months 
at ambient temperature. The best acidified samples showed 
20 no microbiological growth, and the total standard plate 
count remained below 10 colonies per gram. (Although the 
samples in this Example were heat-treated at 105 **C, we 
believe similar results will be obtained with a milder heat 
treatment.) 
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KyftMFT.r; ? ^f^tTREP ham) 

Lean pork (hind leg) was pickled in a curing solution to 
provide cured ham. The basic curing solution was produced 
5 by boiling and cooling 900 g water and dissolving 100 g 
conventional curing salt (as described in Example 1) 
therein. 0.2% sucrose was also added. To this basic 
solution various additional ingredients were added (see 
below) . 

10 

Lean pork samples were placed in a dish and covered with the 
curing solution. The dishes were packed in 

polypropylene/polyamide pouches and evacuated. The 
evacuation loosens up the meat cells and increases their 

15 size and permeability. This allows the curing solution more 
easily to enter the particles, thereby speeding up this 
process. They were then stored at 4 - 8'C for 2 days. The 
meat was then removed from the curing solution, cut into 
pieces of approxixaately 80 - 150 g, packed in polyester 

20 bags, evacuated and cooked for 45 minutes at 85 'C in an open 
water bath. 



Results 

25 The addition of 4% Protacid 120 and 2% glutamic acid, both 
with and without 0.2% hydrochloric acid (concentrations are 
with reference to the weight of the basic curing solution) 
led to products with a pH value of 5.3. In comparison to 
this, a ham, marinated in a curing solution without acids 

30 added, had a pH of 6.0. 



Taste 

These samples had a typical cooked note. No sour taste 
35 could be detected. Compared to the reference sample, the 
addition of Protacid F 120 and glutamic acid to the curing 
solution led to a ham that had a more aromatic and more 
savoury taste. 
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Text:ure 

The structure of the acidified ham did not differ from that 
5 of the non-acidified reference. They maintained their 
fibrous texture and were juicy and moist. 

Appearance 

10 The ham surface was covered by a shiny film and had a bright 
pink colour. 

Alternative additives 

15 A pH value of 4.5 was achieved by adding to the curing 
solution: 

5% Protacid F 120; 
2% glutamic acid; 
20 0.5 % hydrochloric acid; and 

0.1% lactic acid. 

The finished product had a fibrous structure. In terms of 
taste it was comparable to a German "Sauerbraten" , which has 
25 a slight, but acceptable, sour note. 

During curing, it is desirable continuously to agitate the 
material gently, for instance by rocking, in order to 
prevent any alginic acid which is present in solid form from 
30 settling out. 

Experiments were carried out using a similar curing solution 
but with meat which had been ground through a 13mm plate. 
The curing solution in addition contained 0.2% dextrose 
35 monohydrate, 3.0% alginic acid, 2.0% glutamic acid and 0.4% 
hydrochloric acid. This gave a product with a pH of about 
3.0, which is far too low to be acceptable. It can 
therefore be seen that the amount of acidulating agents used 
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in a curing solution must be controlled in relation to the 
size of the neat particles. 

It was also found that a heat pretreatment of the 
5 acidulating agents was advantageous. The alginic acid and 
the hydrochloric acid were added to 50% of the water 
required to produce the curing solution. This mixture was 
kept at 80*^0 for one hour and then allowed to cool. The 
remaining 50% of the water was mixed with the remaining 

10 components of the curing solution. The cooled alginic acid 
solution" and the other solution were then mixed to produce 
the curing solution. Using this procedure led to a final 
product having a pH approximately 0.3 pH units lower than 
that which was obtained using a curing solution which had 

15 not been pretreated. 
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EXAMPLE 3 r COOKED MEAT^ 

The invention was tested bv cooking meats with the acids 
present in the cooking liquor. Three different meats were 
5 tested! 

lean pork (shoulder) ; 

beef (from which the residual fat had been 
removed) ; and 
10 chicken (breast) . 

Cooking procedure 

A. Co okinqr i jn^ a n open water bath 

15 

1 kg small meat pieces, each weighing about 150 g, were put 
into 3 1 boiling water, which was slightly flavoured with 
salt and pepper and acidified with alginic and other acids 
in various combinations and concentrations. The meat was 
20 cooked for 30 minutes. (Due to the small size of the meat 
pieces, one can be assured that their centre was heated up 
to the boiling point of water.) The meat was then drained 
and packed into polyester bags under vacuvim. The products 
were stored under ambient conditions. 

25 

B. In- pou cli cook ing (ch i cken) 

Biaxially stretched polyester bags were filled with about 
100 g chicken breast and 100 ml of a salted (1.16%) and 

30 peppered (0.05%) aqueous solution composed of a clear soup 
extract (2.5%), with various acids in different 
concentrations added. The clear soup extract was used to 
improve the taste of the product. The bags were evacuated, 
cooked for 30 min at 95 ^'c in an open water bath, cooled and 

35 stored under ambient conditions. 
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Result 

Of the three meat sources used in this Example, chicken was 
the best for this acidification method. It also had 
textural advantages. After cooking (the in-pouch cooking 
method was used) the unacidified chicken had a very soft 
texture and fell apart, while the acidified samples had a 
firmer texture and better cohesion of fibres. They could 
be cut easily without unravelling and were also easy to 
chew. The pH was decreased to a value of 4.0 by acidifying 
chicken with a mixture of: 



10 



15 



0.4* Protacid F 120; 

0.45% hydrochloric acid; and 

0.4% glutamic acid. 



or by using 

0.5% Protacid F 120; 

20 0.4%. hydrocbloric acid; and 

p. 4%. aspartic acid 

(based on the weight of cooking solution) . 

25 At this very low pH, both products had a short-lived, 
slightly sour taste, but the first was rated less sour. The 
difference is mainly caused by the glutamic acid. Aspartic 
acid was the second best amino acid for supporting the 
alginic acid acidification. 

30 

The taste was somewhat independent of concentration. Nearly 
the same taste could be achieved by varying the Protacid F 
120 amount from 0.4 - 0.6%, the hydrochloric acid content 
from 0.15 - 0.45% and the glutamic acid concentration from 
35 0.4 - 0.6%. The products always had a typical cooked 
chicken note combined with a slightly sour taste. 
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Pork was the second best meat. When pork was cooked in an 
open water bath in a solution acidified by the addition of: 

0*3% alginic acid; 

5 0.6% glutamic acid; and 

0.215% hydrochloric acid, 

(based on the weight of the cooking solution) 
a product was obtained with a pH value of 4.3. It showed 
10 good cohesion of its fibres and had only a slight sour note. 

By decreasing the pH in the meat products for heat treatment 
in these Examples, such products will have an increased 
shelf-life since the potential for microbial growth will 
15 have been severely reduced. 
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Ey ^^T^E 4 r HAMBURGER) 

Shelf-Stable hamburger -type products were produced 
containing about 60-70% meat bound into shape using an 
5 alginate/calciuni gelling system. 

The system consists of three components, sodium alginate, 
a calcium donor and a seqiiestrant. The sodium alginate 
combines with the calcium donor to generate a gel. In order 
10 to retard this immediate reaction and to gain time for such 
handling steps as mixing, forming and cutting, a sequestrant 
is usually added. 

A high viscosity sodium alginate (Manugel GMB, Kelco) was 
15 used in order to produce a high strength gel. As calcium 
donor, calcium lactate or calcium gluconate is added. Under 
acid conditions these are 100% soluble and therefore fully 
available for reaction with the sodium alginate. Tetrasodium 
pyrophosphate was used as a sequestrant. However, sodium 
20 tripolyphosphate can be used as an alternative sequestrant, 
since it has advantages in the desired pH range as compared 
to tetrasodium pyrophosphate. 

All calcium salts at higher concentration have a bitter 
25 taste so their quantity must be kept at a functional 
minimum. 

Two typical alginate-bound hamburger recipes have the 
following composition: 
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parts 


chicken 


55.6 


bacon 


6.5 


onions 


3.0 


water 


27 .61 


sodium alginate 


1.6 


calcium gluconate 


1.6 


meat stock 


C.4 


tetrasodium pyrophosphate 


0.3 


sorbic acid 


0.05 


glutamic acid 


0.4 


chicken flavour 


0.3 


alginic acid 


0.58 


hydrochloric acid (5%) 


2,0 (final 



concentration 0.1%) 
TooToo 
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Beef (precooked) 


39.50 


Pork (precooked) 


17. 66 


Bacon 


10.00 


Tapioca starch 


2 .00 


Breadcrumbs 


3.00 


Chicken flavour 


0.30 


Dextrose monohydrate 


1.00 


Onions (toasted) 


3.50 


Meat stock 


0.40 


Dicalcium phosphate 


0.50 


Sodium tripolyphosphate 


n n fi 
U « Qo 


Water 


20 . 00 


Sodium alginate 


1.60 


Hydrochloric acid 


0.16 


Alginic acid 


0.30 




100.00 



20 

The beef and pork were partially cooked after grinding by 
being heated up in a solution containing 2.5% meat stock, 
0.5% alginic acid and 0.25% hydrochloric acid from room 
temperature to about 80**C. The total precooking time was 
25 eight minutes. 

The hamburger recipes contain onions (precooked, dried, 
roasted) and a spice and flavour mix adjusted to the 
specific material used. The spice and flavour mix consists 
30 of a stock, salt, pepper, meat extract and various aromas. 

Alginate-bound hamburgers were prepared using the components 
set forth in the above recipes by the following process. 
Raw meat was ground and then coo i by frying, oven heating 
3 5 or heating in a solution. In tne grinding step, a 6 mm 
plate is used for red meats and an 8 mm plate is used for 
poultry. The cooking or frying time depends on the size of 
the meat pieces. 
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The water required by the recipe was divided into three 
parts. In onfe part of the water- the spices, flavours, 
sodium alginate^, sequestrant and other acids were dispersed 
or dissolved using a high shear/high speed mixer to ensure 
5 optimum hydration of the gelling agent. The calcium salt 
was fcither dissolved or dispersed, depending on its 
solubility at neutral pH^ in a second part of the water. 
The alginic acid and hydrochloric acid were dissolved in the 
third part of the water. 

10 

The agu-aous phases were mixed in the order first part, 
second part and third part with the ground and cooked meat. 
The aqueous parts ere mixed in this order in order to 
cr/ntrcl the start of the gelling reaction and to delay the 
15 acidification to the latest possible moment. 



After thoroughly mixing all the ingredients to ensure 
hoi:iOQeneous blinding, th<=» mass is formed into the 
appropriate shape (for instance, a slab, disc or rope) . 

20 

The gel structure is allowed to develop by storing the 
mixture below a^C. The time for which the mixture is stored 
is dependent on the amount of sequestrant used and can be 
up to 24 hours (see llS-A-4 603 054). 

^.5 

The formed meat mass is then heat treated. In a first 
altc^rnative, the mass is vacuum packed and sealed into a 
pouch end heat-treated for 25 minutes at 105® C. In a second 
alternative, the meat mass is baked at 250®C in a 
30 conventional or convection oven for 5 to 10 minutes per side 
(or 15 to 20 minutes in total) . In a further alternative, 
the meat mass may be fried, for instance in a frying pan or 
by deep -frying at 160 to 180®C for 5 to 8 minutes depending 
on the veight^ size and shape of the mass. 

35 

The beat treated products are then packed under normal 
atmosphere or under vacuum in a biaxially stretched 
polyethylene pouch and stored at room temperature. 
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A series of hamburger products based on the first recipe set 
out above were produced using a variety cf combinations of 
acids to produce the appropriate pH. It was di scovered that 
5 the best combination of acids was alginic acid, glutamic 
acid, sorbic acid and hydrochloric acid. Hamburgers 
according to the two recipes set out above have a very 
slight sour taste. 

10 For the best poultry-based alginate-bound hamburger, the 
meat was cooked in a first step in a stock containing 0.5% 
alginic acid, 0.4% glutamic acid and 0.45% hydrochloric 
acid. The meat was placed in this solution at ambient 
temperature and heated up to boiling point. A pH of 4.4 

15 was achieved without further acidification. 

By baking as one of the heat treatments, good tasting 
flavour components are developed. Alternatively by deep 
frying a crust is fdrmed. 

The addition of hydrocolloid^ positively influences the 
texture and makes the product firmer. The most effective 
additions are locust bean gum (between 1 and 2%) and a 
mixture of locust* bean gum and xanthan or carrageenan 
25 (between 1.5 and 3%). The hamburgers according to the 
second recipe, containing tapioca starch and bread crumbs, 
had a very good moist texture. Thus, th^se components can 
advantageously be used together to produce a good textured 
product. 

other texture influencing parameters are the particle size 
of the ground meat and the status of the meat as orxgxnally 
used (raw, fried or cooked). The smaller the particles, the 

>" ■' ^ i^^^^wit^c usina raw meat leads to 
firmer the product becomes. using 

35 h«,>bur,er. having a fir«r fxtur. than those m»de of 
precooked meat, where binding is Minly achieved by the 
binding system. 
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It can therefore be seen that by modifying the type and 
concentration of each of the sodium alginate, the calcium 
salts and the hydrocolloid or other texture improving 
additives, and by varying the particle size and pretreatment 
5 of the meat, it is possible to change the texture of the 
product from a very dense product with no recognisable meat 
pieces to one in which the meat pieces are readily 
perceivable- Preferably. the hamburger has readily 
perceivrble meat particles set in a homogeneous mass. 

10 

Samples of hamburgers produced according to the process set 
forth above were tested for shelf-life. The samples which 
were tested had been either baked in an ovsn at 250 ®C for 
15 to 20 minutes or had been heat-treated at 105*C for 25 

15 minutes. The hamburgers were then cooled, packed in 
polyethylene bags under vacui^m and stored under ambient 
conditions. Hamburgers which were 7 to 8 months old were 
subjected to a total plate count test. The pHs of the 
acidified products were 4.5 or below. They were also tested 

20 for enterobacteriaceae, F. roPi ^ s^lmonellae, streptococci, 
LsiCtobacilli , B. cBreus, yeasts and moulds. No 
microorganisms grew. 



BNSDOClD <WO 920393eA' 



SUBSTITUTE SHEET 



wo 92/03938 



25 



PCT/GB9I/01469 



EXAMPLE 5 rMEAr LOAV££) 

Meat loaves are also made out of ground meat. The main 
difference between them and hamburgers is that they contain 
5 breadcrumbs which have the functions of binding the meat 
particles and providing typical meat loaf taste. For the 
best tasting meat loaves ^ with no perceivable sourness, a 
similar approach as for hamburgers is adopted. However, no 
alginate binding system is tised. In place of the alginate 
10 binding system, breadcrumbs are used to bind the material 
together. 

The following two recipes were used to prepare meat loaves. 



(1) 


parts 


precooked beef 


29.46 


precooked pork 


13.38 


water 


28,95 


salt 


3.60 


spices and flavours 


1.71 


breadcrumbs 


IS. 34 


onions 


2.06 


beef stock concentrate 


2.9 


alginic acid 


0.6 


hydrochloric acid 


0.19 


meat powder 


0.48 




99.67 
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10 



(2) 


parts 


precooked chicken 


44 .3 


water 


29.93 


salt 


0.62 


spices and flavours 


1.59 


breadcrumbs 


20.00 


pepper 


0«18 


unions 




alginic acid 


0.4 


glutamic acid 


0.4 


hydrochloric acid 


0.16. 




99.71 



5 5 The process for preparation cf t.he meat loaves is very 
similar to that for pvoducing hamburgers. The meat is 
ground through a 6 mm or 8 mm plate as appropriate. For the 
first recipe, t}ie ground beet and the pork were cooked 
separately for three minutes ^nd one minute respectively in 

20 boiling water and were th*?:i irixc'. For the second recipe, 
the chicken was cooVcd for t*yv> iPinutes in boiiivig water. 

The ground meat particles are cooked, preferably in boiling 
water or in stock. 1:7 dc&i^-ed, the water or stock can be 
25 acid treated. The cooked meat particles are then drained. 

All the ingredients, with tho •exception of the meat, are 
then mixed thoroughly. Th^ is then added and mixed in 

thoroughly with the other components. The mass is then 
30 formed into the appropriate si^e strd shape. 

Since the meat loaf recipe dcej? not v-ontHin any alginate 
binding system, it is not necesrsary to allow it to set. It 
can therefore be immediately formed and heat treated, for 
35 instance by baking at 250*^0 in an ovon,- by frying in a pan 
or by deep frying in hot oil- After cooking^ the meat loaf 
is packed into polyethylene pouches as for hamburgers. 
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In the meat loaves made with either of the recipes, the pH 
was reduced to about 4.4. 

In this meat loaf type product, the breadcrumbs are 
5 traditional ingredients and are responsible for binding the 
precooked meat particles together. Their neutral character 
makes them an important component of this product. 

Normally, fresh eggs are another constituent of traditional 
10 meat loaves. After acidification, no textural changes are 
observed in heat-treated scrambled eggs at a pH of around 
4.5. However, a very weak sour note can be perceived. 
Nonetheless, this shows that a certain amount of egg or egg 
protein can be added to meat loaf-type products and to meat- 
15 containing sauces (see below) . 

The texture of meat loaves produced according to the above 
two . recipes is identical: to that of conventional meat 
loaves. Cooki.-if the raw mfeat particles in an acid solution 
20 modifies the teictiire. The particle surface's tend to become 
coated with a jelly which, when cooled, binds the small 
pieces together, thus supporting the textural effect of the 
breadcrumbs. Pork shows this characteristic more than beef 
and poultry i , . 

25 

Samples of meat loaves prepared according to the invention 
were subject to sensory panel testing. Groups consisting 
of 38 and 32 people respectively were used. With this panel 
size, statistically significant results are achievable. 

30 

A chicken-based meat loaf was used for the evaluation, its 
basic recipe was as shown on page 26 above. 

A comparative meat loaf was prepared using the same recipe 
25 but without the alginic acid, glutamic acid and hydrochloric 
acid. 

The two meat loaves were tested in paired comparisons. Five 
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products attributes were checked: spiciness; saltiness; 
bread taste; acidity; and meat taste, A clear statement had 
to be made about the intensity of each of the product 
parameters or that no difference exists between the two 
5 samples. 

The testing confirmed that the product according to the 
present invention does not taste sour as compared to a 
conventional product. No significant difference in the 

10 acidity level of the acidified as compared to the non- 
acidified meat loaf was found. In the paired comparisons, 
in only one product attribute was there a significant 
difference between the non-acidified and the acidified 
product. The acidified sample was clearly perceived as 

15 being slightly more salty, even though the same amount of 
salt had been added to each of the samples. 

A meat loaf product was subjected to challenge testing. 
The product had a pH of 4.5 and had been treated for 20 
20 minutes at a temperature of 94*'C. 

The basic acidification was achieved i^y soaking precooked 
meat particles in an agueous solution of 0.15% alginic acid 
and 0.11% hydrochloric acid. Further acidification was 
25 achieved by adding 0.14% alginic acid and 0.22% hydrochloric 
acid to all the ingredients. Hydrochloric acid was used to 
adjust the pH to 4.5. 

The meat loaf mass was inoculated with E. coli 
30 (concentration of £. coli - 250 colony formix^g units per 
gram) , filled into a polyethylene cup with an EVOH barrier 
and sealed with an altiminium lid. The package contained 
air. The sealed cups were then heat treated as described 
above. 

35 

The heat treatment of the sample was sufficient to stop the 
growth of the inoculated E. coli. No microbiological growth 
was detected, even after 12 days of storage at the optimum 
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temperature for growth of the chi '.enge microorganism. This 
leads to the conclusion that a meat loaf, or any other meat 
product, with a pH of 4.5 and having been given a mild heat 
treatment (below lOO^C) can be regarded as safe. This 
5 finding is in line with the statements of the Handbook of 
the German Food Law. 

According to Article" No. 5 of the General Administration 
Regulation of 11th December 1986 concerning meat hygiene, 
10 meat is considered to be completely shelf -stable when it has 
the following parameters: 

Fo value (degree of 
heat treatment) 
15 pH value 

a^. value 

w 

a value 

W 

Thus, meat products can be made acceptable under these 
20 regulations by an appropriate combination of the "hurdles" 
of pH, a^ and heat treatment. 

The "hurdle principle" can be used in conjunction with the 
acid heat-treatment described in the present application. 

25 Presently, it is preferjred that a proteinaceous product of 
the present invention should have a pH well below 4.5. This 
alone leads to shelf-stability without the need to change 
a . Additionally, a„. can be decreased and controlled by 
dn^ing, deep frying or baking. Reduction of a„ further 

3 0 improves shelf-stability. 



> 3 . 0 ; or 

< 4.5; or 

< 0.91; or 

< 0.95 and pH < 5.2. 
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EXAMPLE 6 f IMPROVED BIANCHED SAUSAGES 

Various recipes have been developed from the basic standard 
recipe for the Lyon type sausage referred to in Example 1. 
5 In some recipes, the meat content was reduced from 58% to 
45%. Th<% amounts of bacon (20%), water (20%), curing salt 
and sodium diphosphate are always kept constant. The 
flavour mix was adjusted to the different meat materials 
used. Hydrocolloids and meat extenders were added for 
10 improving the texture. The process for the preparation of 
the meat emulsion was kept unchanged. 

Heat treatment in polypropylene cups with an EVOH protective 
layer was carried out for 4 0 minutes at 105 *C as previously 
15 described. Heating by dry- frying was also as previously 
described. 

In some cases, the packaging was changed, "the meat emulsion 
was filled into a standard cellulose based sausage casing 
20 and then heat-treated under the same conditions as were used 
for heat-treated in polypropylene cups. 

In a series of trials, in which the meat material, the type 
of hydrocolloid, the type, combination and concentration of 
25 alginic acid^ lovr molecular weight organic and inorganic 
acid were changed, the best product had the following 
rec ipes: 
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15 





parts 


chicken 


42.24 


bacon 


22. i 


water 


21.65 


alginic acid 


0.57 


glutamic acid 


0.57 


sorbic acid 


0.05 


hydrochloric acid 


0.143 


locust bean gum 


1.43 


breadcrumbs 


2.86 


soya isolate 


2.86 


curing salt 


1.86 


sodium diphosphate 


0.25 


pepper 


0 . 16 


mace 


0 • Ot> 


coriander 


0.08 


nutmeg 


0.05 


dextrose monohydrate 


0.19. 




97* 383 



The last 5 components comprise the flavour mix. The curing 
salt and sodium diphosphate were added as pi -jcessing aids 
(for use in cutting the raw meat), fcr colcur development 
25 and for water binding as an traditional sausage processes. 
The locust bean gum, breadcrumbs and soya isolate were added 
to improve texture by avoiding shrinkage due to water and 
fat loss. 

30 soya isolate has a twofold function. In terms of taste, it 
imp'-oves the taste of products containing locust bean gum or 
br»i.adcrumbs if these are used. From a nutritional point of 
view, the use of soya isolate produces a sausage having a 
reduced calorie content. However, if too much soya isolate 

35 is used, the final sausages exhibit a nutty, leguminous 
taste. 



SUBSTITUTE SHEET 



9203938A1 



I > 



wo 92/03938 



32 



PCr/GB91/01469 



A second recipe comprises: 





parts 


lean pork 


42.44 


fat pork 


14-16 


bacon 


18.87 


water 


18.87 


alginic acid 


1.00 


lactic acid 


0.5 


locust bean gum 


1.44 


sodium diphosphate 


0.28 


curing salt 


2.08 


pepper 


0.19 


mace 


0.09 


coriander 


0.05 


nutmeg 


0.05. 



100.92 



In these blanched sausages, the pH was reduced to between 
20 4.4 and 4.5. The texture improvers which weru used in these 
examples have a positive influence on taste. In some 
products containing hydrocolloids such <is gum arable, 
collagen products such as driiid^, and carbohydrates such as 
modified waxy naxs:.c ct:arcA, sour taste wai; perceived. 
25 Kowever, the use cf locust bean gum xi\ cci.ibinition with the 
alginic acid leads to a mea'c prodact vithout sourness. 
Locust bean gum can ulsc bo combined with other 
hydi.ocolloids to produce the s^c 'wa£;ta. 

3 0 Taste improvement is also achieved by the use of 
breadcrumbs. In relatively small amounts, around 3 %, it is 
not perceivable, but makes tha product milder. In English 
and American type sausages, wr.ere brtiadcrximbt: :^epresent 
typical ingredients, their concentration is raised to over 

35 20% and provide a clear taste advantage. 
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A positive influence on taste can'De achieved using tapioca 
starch. Besides this, it has the ability to replace up to 
50 % of the fat and to maintain the mouthfeel of products 
having higher fat contents. It can also replace visible fat 
5 particles depending on the size of the starch granules used. 

The texture of blanched sausages can be made comparable with 
that of normal sausages by the use of thickeners. The 
preferred thickener is locust bean gum. However, it can be 
10 combined With agar, carrageenan, xanthan or pectin. Heat 
treated products containing locust bean gum or combinations 
thereof with these other gums maintain their shape. 

The use of locust bean gum and tapioca starch can also 
15 improve the water- and fat-retaining capacity of the 
sausage. These products act as thickeners and binders, and 
retain moisture in many kinds of food by swelling and 
increasing, in the case of tapioca starch, to five times its 
volume^ r , 

Soya isolate behaves in the same way. It was proved in a 
non-acidified hamlMjrger that with increasing concentration 
of soya isolate, frying lo.ss decreases. Limits are set by 
the influence on taste. To achieve the best result, a so- 
25. called "pre-gel** has to be made. Soya isolate, and ice water 
(in this example a ratio :Of 1:4 was ^ used) are mixed 
thoroughly ^in a high speed mixer or a bowl cutter. This 
mixture must gelatinize overnight and can then be combined 
with the- meat.. 

30 

A pretreatment, presaating, is an additional necessary step 
when a. salt intolerant soya isolate is used. For 
presalting, meat, bacon, sodium^ diphosphate and curing salt 
are mixed one; day before use. 

35 

In most samples, a meat emulsion, after acidification and 
subsequent heat treatment, shows a texture which is 
cuttable. When more pressure is put on the product, it 
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becomes spreadable. The blanched sausage can be brought 
closer to a spreadable texture by adding citric acid esters 
of mono- and di-glycerides of saturated fatty acids. 

5 The small amount of fluid which is released during heat 
treatment is viscous and clear and gives the product a shiny 
appearance. 

The meat emulsions used to produce blanched sausages were 
10 treated in two different ways. Firstly, they were heat 
treated to produce a centre temperature of 105*C for 40 
minutes. Secondly, the products were dry fried in a pan 
until the centre temperature reached 98'*C. The&e products 
were stored at ambient temperature and subjected to shelf- 
15 life tests by microbiological analysis. 

Blanched sausages, heat treated by the first process, after 
storage for 11 months, were analysed on a total plate count 
and were tested for enter obacteriaceae, E. coli, 
20 seLlmouBllSLB , streptococci, Lactohacilli , B. cereus, yeasts 
and moulds. The pH of the acidified products varied between 
4.3 and 4.9. The tests showed that no microorganisms grew. 

The microbiological status or jhianched sauss^ges which had 
25 been heat treated according to the sieuond process and stored 
for 11 to 12 months was determined. Ho growth of pathogenic 
microorganisms, such as enterobacteriaceae, E. coll, 
salmonella or B. cereus was detected. 

30 In a second aspect of the shelf -life tests, the samples were 
evaluated by trained personnel in sensory tests. In terms 
of appearance and texture, no differences were observed 
between the fresh product and the stored product. Although 
an unknown amount of residual oxygen was retained in the 

35 package, the amount of discolouration due to oxidation did 
not increase. In terms of taste, no off -tastes due to 
oxygen or due to microbiological spoilage developed during 
the storage procedure. 
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E XAMPLE 7 IMPROVED COOKED MEAT) 

The range of meats which have been treated by the process of 
the present invention has now been extended to include 
5 turkey, lamb, veal and rabbit. Moreover, the process has 
now been applied to a mycoprotein sold under the tradename 
Quorn*. Quorn is a meat substitute which is produced by the 
fungus F- gramlnearum. These products have all been shown 
to have acceptable properties. 

In general, the lowesft pH could be achieved using Quorn. 
This finding is in line with its ability easily to absorb 
flavours. It is therefore understandable that the acids are 
also easily absorbed. Poultry, such as chicken and turkey, 
15 showed the smallest decrease in pH, generally to a level of 
4«1. All meat products had acceptable tastes. However, 
turkey and chicken products generally were rated as better 
in taste than pork, beef, veal, rabbit or lam±> products. 

20 As to t^exture, poultry, is the best suited material. Pork 

exhibits, after being^ cooked in an acidified solution, a 

■ - ■ - • , (.J 

gelatinous surface. Beet and, to a lesser extent, chicken 
and turkey also bejiav^ in a similar fashion. The texture of 
acidified meat is firm and the fibres have better cohesion 
25 than in non-acidified, meat. 
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EXAMPLE 8 f PET ^ FOODS) 

The process of the present invention also has applications 
in producing pet foods. The use of pasteurisation and pH 
5 reduction to increase the safety of chilled products and to 
produce intermediate moisture and high noistxire shelf ^stable 
products has been investigated,. These products may be 
produced by hot-fill, aseptic fill or in--pack pasteurisation 
in order to prevent potential conteunination with or survival 

10 of mould spores which have potential to grow at low pH. 
Initial trials with meat-based chilled products indicated 
that the product aesthetics deteriorated below a pH of 5«8« 
The products became soft, crumbly and had a watery texture. 
There was shrinkage in the package and grey discolourations 

15 were obtained. However, palatability levels were maintained 
with both dog and cat products. It is envisaged that it 
will be possible to improve the aesthetics of the products 
by the use of hydrocolloids or other additives as described 
above . 

20 

It is envisaged that a cat or dog food could be produced by 
use of an extruder pasteurisation process, combined with low 
pH and aseptic fill. Such products would contain between 20 
and 50% moisture and would be shelf-stable. They would not 
25 require humectants or antimycotics to achieve product 
stability. 

Examples of suitable recipes for producing such pet food 
products are as follows. 
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Ho^^-.^Pt r ^^ r faar for cjoqs 

muscle meat 
blood plasma 
liver 
beef lung 
caramel solution 
calcium carbonate 
salt 
water 

alginie acid 

hydrochloric acid 
(5 molar solution): 



x)a<-& for cats 

pig maws 
liver 

chicken sHin 
chicken necks 
beef melts 
carrageenan 
caramel solution 
blood 

Wheat flour 
blood plasma 
calcium carbonate 
salt 
water 

alginic acid 

hydrochloric acid 
(5 molar solution) 



parts 

50.3 

22.2 

6.6 

5.5 
. 2 

1 

0.6 

11.1 to 11.4 
0;3 to 0.5 

. 0.1 to 0.2 

99.7-100.3 

parts 

19.7 

21.4 

8.5 
"12.2 

5.2 ■ 

0.26 

0.74 

1.85" 

2.0 

1.35 

0.2 

0.33 
25.57 to 25.87 

0.3 to 0.5 

0.1 to 0.2 
99.7 - 100.3 
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Intermediate Moisture P roduct for Doas 



parts 

liver 9.5 

5 tripe 6.2 

greaves 9 . 5 

pork and fat tissue 4.2 

whey 4 . 2 

bone meal 8.9 

10 fish scraps 3.0 

wheat flour 32.7 
maize grits 15.1 

maize gluten flour 1.2 

water 5 . 5 

15 alginic acid 0.5 to l 

hydrochloric acid 

(5 molar solution) 0.5 to 1 



2 01 - 102 
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EXAMPLE 9 rMEAT SAUCES) 

Sauces containing meat have been subjected to the process of 
the present invention. For instance, a bolognese sauce has 
5 been produced according to the following recipe. 





parts 


water 


44.21 


tomatoes 


29.74 


beef 


15.0 


onions 


3.4 


vegetable oil 


2.38 


sugar 


2.30 


modified starch 


1.7 


powdered stock 


1.7 


garlic pur6e 


0.64 


herbs and spices 


0.46 


alginic acid 


0.31 


salt 


0.16. 



20 

102 



SUBSTITUTE SHEET 



wo 92/03938 



40 



PCr/GB91/01469 



A ravioli sauce having the following composition has been 
prepared. 



5 





parts 


water 


?6.32 


tomatoes 


24 .5 




15.3 


hard flour 


7.9 


onions 


3.25 


chape lure 


2.39 


vegetable oil 


1 .93 


sugar 


1.8 


powdered litocJc 


1.5 


whole eggs 


1.45 


modified starch 


1.35 


herbs and spices 


0.71 


tilginic acid 


0.5 


garlic pur<le 


0.52 


white of eggs 


0.22 


powdered cream 


0.18 




0.13. 



99.95 



Xn the above-mentioned two recipes, the ingredients were all 
25 mixed to form a homogeneous dispersion. The mixed 
dispersion was filled into glass jars which were sealed. 
The sealed glass jars were heat treated for a time 
sufficient to heat treat the contents to produce a shelf* 
stable product. 

30 

The products are shelf-stable at ambient temperature and 
have no adverse acidic flavour notes. 

It will be appreciated that the present invention is not 
35 limited to the particular processes and products described 
above. It will be readily apparent to those skilled in the 
art that variations and alterations can be made without 
departing from the scope of the invention. 
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in particular, various ways exist to acidify mcisses of meat. 
Firstly, acids may be added directly to a mixture of 
ingredients containing raw meat. Secondly, the acids may be 
added to an ingredient mixture containing meat which has 
been precooked in water or in meat stock. Thirdly, the 
acids may be added to precooked meat and allowed to soak xn 
for a period of time. 

The efficiency of a soaking step is influenced by the time 
and temperature. It has been found that the optimum time 
and temperature for any particular meat is independent of 
whether it is raw or cooked. 

15 The rate at which the pH can be changed by soaking is 
hyperbolic. An optimum time period for soaking is between 
1 and 2 hours. The optimum temperature -is between 40 and 



10 



20 



25 



3 0 



60°C 



If desired, the raw meat may be cooked directly in a mixture 
Which has Ijeen acidified. This may be achieved by placing 
the meat particles into a boiling solution containing the 
acids. Alternatively, the meat particles may be immersed m 
the mixture cpptain>g the abids at ambient temperature. 
This mixture is then heated up to boiling point. Thxs 
procedure is advantageous compared to placing the meat 
particles in. a boiling solution containing the acids because 
in the case of the boiling' solution, the meat protexn xs 
denatured (by the heat as well as by the acids) which can 
»ake..it, more difficult for the acid to penetrate into the 
meat material as compared to non-heat treated raw meat. 

Whichever method is used to initially acidify the meat, it 
will.be possible to add apids at later stages in order to 
35 potentiate the .initial effect. 
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It has been found that, in general, the most effective acid 
application in terms of reducing the pH without introducing 
acid flavour notes uses a combination of 0.4% alginic acid, 
0.4% glutamic acxd and 0.16% hydrochloric acid. The same 
5 result can be achieved without glutamic acid but by 
increasing the alginic acid and hydrochloric acid 
concentrations to 0.6% and 0.2% respectively. 

In order to test which method of acidification was optimum, 
10 the first above-mentioned mixture of acids was used a) to 
acidify raw minced meat, b) to acidify meat which had 
already been partly cooked in a stock and c) to acidify meat 
pieces at ambient temperature added to a boiling solution 
containing the acids. 

15 

In all three final products, comparable decreases of the pH 
were achieved. The pH for b) was lower (pH 4.4) than in a) 
(pH 4.6) and c) (pH 4.7). Although in the last case a 
higher pH was achieved, this is the most economical method 
2o because the acid solution can be used several times and a 
continuous cooking process becomes possible. 

In comparison to these results, a non-acidified hamburger 
has a pH of around 6.2. 

25 

It will also be appreciated that different methods of heat 
treatment can be used. For instance, the product can be 
vacuum packed in a polythene bag and pasteurised, for 
instance in the case of hamburgers for 25 minutes at 105 "c. 
30 This process can be recommended where a half -finished snack 
product is required. 

Alternatively, the product can be heat treated by baking, 
for instance in a conventional oven or a convection oven at 
3 5 a temperature of 250 for about 10 to 20 minutes. 
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A further alternative is 3 use cry frying. In this method, 
which has already been .pplied to blanched sausages, the 
product is fried in a pan in the absence of any fat. This 
method shows good results in developing flavours and in 
5 lowering the water activity. 

in a further alternative, the heat treatment can be carried 
out by deep frying. For instance , meat loaves have been 
deep fried in hot vegetable oil at temperatures between 160 
10 and 180*C. . This gives a good tasting crust on the outside 
of the product. In addition to improving the taste of the 
product, .a fat barrier tP invading ^licroorganisms is also 
provided. _ 

15 In addition to the products referred to above, it should be 
possible to produce liver sausage and pat6 type products, 
similar to the pat^ shown in Example 8, which have been 
' acidified "and heat /treated to m,a)ce them shelf -stable. A 
further pategory pf Products which could be produced are 

20 acidified ment or fi|fl^|>ieces embedded in a clear jelly. In 
this respect, they will resemble aspic products. 

The product of the present invention may comprise part of a 
larger package, for instance a shelf-stable ready meal or a 
25 shelf -stable, snack, prpduct . , 

It will be appreciated that the . products of the present 
invention, and also larger packages containing these 
products, need not contain only proteinaceous materials but 
30 can also contain vegetables, cereals, spices, herbs or 
fruits. 

It is already known that fermented sausages have a 
significantly longer shelf-life than traditional cooked and 
35 blanched sausages. In these cases, ascorbic acid is often 
used to speed up fermentation. However, this can cause a 
sour taste. This sour taste could be avoided by the use of 
alginic acid or another polymeric food acceptable acid in 
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place of the ascorbic acid. 

It will be appreciated that the present invention has been 
described above by way of example only and that variations 
5 and modifications can be made without departing from the 
scope of the invention as defined by the appended claims. 
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CLAIMS 

1. A shelf-stable, acid heat-treated proteinaceous 
product wherein the acidifying agent is a polymeric food- 

5 acceptable acid. 

2. A product according to claim 1 wherein the polymeric 
acid has a cellulosic or saccharide-derived backbone having 
pendant carboxyl groups such as alginic acid, pectic acid, 

10 carageenic acid or carboxymethylcellulose acid. 

3. A product according to claim 2, wherein the polymeric 
acid is alginic acid. 

15 4. A product according to any of claims l to 3 wherein 
the acidifying agent was present in an amount of 0-1 to 5% 
by weight of the product during the heat treatment. 



20 



25 



5. A product according to any of claims 1 to 5 which has 
been heat treated additionally in the presence of a 
potentiating acidulant such as hydrochloric, sulphuric, 
phosphoric, malic, lactic, citric, tartaric, adipic, 
fumaric, acetic, ascorbic, isoascorbic, sorbic, gluconic or 
succinic acid. 

6. A product according to claim 5 wherein the 
potentiating acidulant is hydrochloric acid. 

7. A product according to any of claims 1 to 6 which has 
30 been heat treated additionally in the presence of an amino 

acid such as glutamic acid or aspartic acid. 

8. A product according to any of claims 1 to 7, which 
has been heat treated additionally in the presence of a 

35 thickener such as a hydrocolloid. 

9. A product according to claim 8 wherein the 
hydrocolloid is locust bean gum or a mixture thereof with 
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anot:her hydrocclloid. 

10. A product according to any of claims 1 to 9 wherein 
meat in fresh, precooked or preserved form prior to heat 

5 treatment is used as the proteinaceous material. 

11. A product according to claim 1 which has been heat 
treated in the presence of a mixture of alginic acid and 
hydrochloric acid. 

10 

12. A product according to any of claims 1 to 11 which has 
been heat treated to give a pH in the product of 4.0 to 5.0. 

13. A product according to any one of claims 1 to 12, 
15 which is a meat product. 

14. A process for preparing a she lf-*s table proteinaceous 
product which comprises: 

(a) bringing a proteinaceous product into contact 
20 with a polymeric food acceptable acid, and 

(b) subjecting the proteinaceous product/polymeric 
acid combination to a heat treatment sufficient to achieve 
shelf -stability of the product. 

25 15. A process according to claim 14 when performed to 
produce the proteinaceous product as claimed in any one of 
claims 1 to 13. 

16. A process according to claim 14 or 15 wherein the heat 
30 treatment is a pasteizrisation process. 

17. A process according to any of claims 14 to 16, 
wherein, in step (a) the polymeric acid is incorporated into 
a composite proteinaceous mixture c or included in a curing 

35 solution for the proteinaceous product, or is included in a 
cooking solution for the proteinaceous product. 
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